One might expect that a perception of obesity being a risk factor and disease, contributes to effective obesity prevention and management strategies. However, obesity rates continue to increase worldwide. The question arises whether obesity is truly perceived as a risk factor and a disease. This paper aims at describing perception of obesity as risk factor and disease among individuals seeking care, individuals not seeking care, the society, and different professionals having a role in the field of obesity. The paper is a reflection of the lecture on the topic that was given at the EASO's New Investigators United's Summer School 2016 in Portugal and the discussion with the new investigators and other senior speakers. Individual obese patients seeking help are very much aware of obesity being a risk factor and disease, but perceptions regarding obesity seem to be flawed among those who do not seek help for obesity. Also, misperceptions regarding obesity play a role at different levels, including society, different
Evidence is clearly showing the enormous health, social and economic impact of obesity on individuals and societies [1, 2] . To date, obesity ranks third in terms of worldwide economic burden after smoking as well as armed violence, war and terrorism [3] . The World Health Organization (WHO) has defined obesity as a disease (ICD-10: E66.0-E66.9) [4] . Obesity is associated with several forms of cancer, chronic conditions such as cardiovascular diseases and type 2 diabetes as well as several musculoskeletal disorders, and has an enormous direct impact on quality of life [1] . Obesity has also consequences for psychological health [5] , and stigmatization against obese people is highly prevalent [6] .
'Perception' is an important determinant for behavior or action in the field of health promotion [7] . One might expect that a perception among individuals, society, and professionals at different levels (policy, health care and social work, public health and prevention, schools etc.) of obesity being a risk factor and disease contributes to effective obesity prevention and management strategies. However, obesity rates continue to increase worldwide [8] . The question arises whether obesity is truly perceived as a risk factor and a disease. This paper aims at describing perception of obesity as risk factor and disease among individuals seeking care, individuals not seeking care, the society, and different professionals having a role in the field of obesity. The paper is a reflection of the lecture on the topic that was given at the EASO's New Investigators United's Summer School 2016 in Portugal and the discussion with the new investigators and other senior speakers.
Several health behavior theory models present perception as an important individuallevel concept in explaining behavior and choices [7] . If someone perceives a condition as a severe condition or as a severe risk, it is more likely that the individual becomes active to counteract the condition, as described in the Health Belief Model [9] . A person's perception or expectation regarding the consequences of action against a condition is an important predictor of the person's action, according to the Social-Cognitive Theory [10] . Likewise, a person's perception regarding the social pressure towards and norms regarding a condition or actions against the condition is a strong predictor of the person's action, according to the Theory of Planned Behavior [11] .
Individual obese patients seeking help are very much aware of obesity being a disease and of the risks associated with obesity [6, [12] [13] [14] . Although obese patients have been reported to fail recognizing obesity as a risk factor for cancer [15] , obese persons seeking help do perceive obesity as a social burden and as a risk factor for developing chronic conditions such as cardiovascular diseases and type 2 diabetes mellitus [6, 12, 13] . Burns et al. [16] have even reported that perceived health status is more strongly associated with quality of life than objective weight is. At the same time, perceptions regarding obesity among those who do not seek help for obesity seem to be flawed. Unfortunately, patients not seeking help outnumber patients who do seek help. Obese persons often underestimate their weight [17] . Even in overweight diabetic patients, weight status is often misperceived [18] , even though we might think that the understanding of the role of obesity is well known among diabetic patients. Further, misperceptions are also severe in children and adolescents [19, 20] , with the prevalence of weight status misperception in children and adolescents being higher in the lower income families according to a US study [20] . In a study by McKee et al. [21] , more than 2 out of 5 parents misperceived their child's body weight status. In fact, overweight/obese children and adolescents perceived themselves to have a healthy weight [22] . In parallel, healthy weight boys tend to perceive themselves as underweight [23] . In adolescence, lack of awareness of excess weight could be a cause for concern [22] since there is strong evidence that obesity tracks from adolescence into adulthood [24] . Perceived weight status and nutrition behaviors vary on their peers' perceptions about their weight status, but do not rely on what they think of their parents' perceptions [25] . Some adolescents reasoned that their parents were responsible for making healthy behavior possible, and at the same time that they could behave unhealthily, because they perceived themselves to be healthy [26] . Misperceptions regarding obesity and health behavior in adolescents could be problematic, because obese adolescents have the same comorbidities as obese adults and will suffer from these conditions 20-30 years longer than normal-weight counterparts, resulting in a great economic burden for modern societies [27] . So far, individual-level perceptions have been discussed. But, perceptions are likely to play a role at different levels including society, different political levels, the fields of health care and social work, prevention organizations, and the food and marketing industry. A misperception of the size of the obesity epidemic occurs when overweight, defined as BMI ≥ 25 kg/m 2 [28, 29] , becomes the common phenotype and when 'what is common becomes normal' [30] . To date, the overweight child is often perceived as the healthy, normal-weight child, while the healthy-weight child is perceived as skinny. The worldwide prevalence of overweight among adults is 40% in women and 38% in men. In the region of the Americas, 61% of both women and men are overweight. In the European and Eastern Mediterranean Regions, prevalence rates of overweight among women are higher than 50% [28] . The USA is perhaps best known as the country with overweight prevalence rates being above 50% [31] , but other countries, e.g. Mexico, are rapidly taking over [32, 33] . Also in Europe, obesity rates are likely to rival that of America in 2030 if prevention efforts are not further improved [34] . In an Irish study, overweight was projected to reach levels of 89% and 85% in males and females, respectively, by 2030 [35] . A true perception of still increasing obesity rates worldwide is needed for further action.
Amongst health care professionals and policy makers, obesity is sometimes being denied as disease. Such misperception of obesity does not contribute to strong action. When discussing perception of obesity as a risk factor or in association with ill health or disease, it is interesting to look how obesity fits in the definition of health. The WHO defines health as state of complete physical, mental, and social well-being, and not merely as the absence of disease [36] . Well, obesity is clearly associated with physical, mental and social impairments [1] . Canguilhem [37] and Huber et al. [38] defined health as the capacity of people to adapt to, respond to, or control life's challenges and changes. Using this definition of health, it makes even more sense to define and perceive obesity as ill health or disease. Obese people are facing difficulties to control and deal with the obesogenic environment [39] . Thus, according to different definitions of health, every denial of obesity being associated with disease is based on misperception.
It is not surprising that health care providers perceive or understand obesity as risk factor and disease only recently. It was only in 1988 when cardiovascular risk factors and diabetes risk factors were associated with obesity in Reaven's Banting lecture [40] . Disability as a consequence of obesity was described 25 years ago [41] , quality of life 20 years ago [16] , and the impact of obesity on musculoskeletal disorders started to gain wider recognition only 15 years ago [42] . The World Research Cancer Fund released a report on obesity and cancer only 10 years ago [43] . It will be a matter of time before all this knowledge reaches the important textbooks of our students becoming the new professionals in the field of health and social work. Unfortunately, time is needed for evidence on how to best deal with false perceptions.
Obesity does not only have a medical but also a social impact. Stigmatization of obese people is a severe consequence of obesity [6] . And, again, perception is an important issue. For instance, one longitudinal study with 3,362 American school children visiting the 5th and 8th grade have shown that their teachers have the perception that obese students have lower abilities in math and reading and that they provide obese students with lower grades at school than nonobese peers, while having similar intelligence and achievement test scores [44] . Another study from the USA on more than 1,400 students from grade 8 in middle-school, community colleges, and university showed that obese students received significantly lower grades even when intelligence and achievement test scores were similar as those of normalweight students [45] . This leads to the conclusion that prejudice against overweight and obese students and false perceptions even exist among teachers [45] .
Further, health policy makers and public health professionals are often being taught that prevention is not cost-effective, because diseases are being postponed, rather than prevented [46] . However, this is not likely the case with obesity prevention, as the number of unhealthy life-years is higher in obese individuals than in normal weight persons [47, 48] . The Organisation for Economic Co-Operation and Development has calculated that the prevention of obesity is indeed likely to be cost-effective [49, 50] . There is a body of evidence, although small, indicating favourble cost-effectiveness ratios in the areas of counseling of individuals at risk in a primary care setting, community-based counseling, school-based interventions, and interventions on the physical environment [49, 51] . Universal prevention may be one of the key tools to slow down the increasing obesity prevalence rates. However, none of the studies included in previous reviews of obesity preventive interventions in children were restricted to normal-weight individuals [52] , and hence leaves little evidence for how we can prevent the normal weight from developing obesity. In this regard, one of the main challenges in conducting universal prevention is to motivate individuals to participate in preventing efforts. Considering the Health Belief model, the combined levels of susceptibility and severity provides the level of motivation [9] , and it may hence be argued that the individual perception of obesity as a health risk is vital to prevent development of obesity among the normal weight in the future. Improving the perception of the severity of obesity in terms of unhealthy life years and the perception of obesity prevention being cost-effective would really help the perception of health policy makers and public health professionals regarding the true impact of obesity and the true impact of obesity prevention efforts.
When discussing perceptions regarding obesity as risk factor and disease, it is also interesting to discuss both patients' and professionals' perceptions regarding obesity management. First of all, it is important to realize that health care professionals often inadequately perceive whether (young) children are overweight or obese [53] . Moreover, in the clinical setting misperception regarding obesity treatment occurs in both health professionals and individual patients, and their misperceptions do not necessarily match [12] and lead to flawed treatment and frustration [6] . When seeking care, different perceptions of health care professionals and patients are important barriers for successful management. Patients are often disappointed in the health care provider, because patients do not perceive to be taken seriously by the health care professional [6, 12, 13] , while the health care professional perceives the patient as not motivated [12, 13] . In cases where obesity is named 'a disease' by the health care professional, the patient's perception could well be that the health care professional is going to treat the disease [13] . At the same time, while calling obesity a lifestyle factor, the health care professional's perception regarding the obese patient could well be that the patient has to solve the problem 'on her/his own' [12] . Likely, the perception of obesity and the perception of successful strategies is not discussed well and unraveled in detail between patient and health care provider. Techniques such as motivational interviewing [54] [55] [56] and shared-decision making [57] seem promising strategies to discuss and interchange both patients' and professionals' perceptions regarding the obesity management strategy. Further, an issue may be that there is lack of perceived shared responsibility among health care professionals. Some may not be ready for the paradigm shift in which health care professionals have shared responsibility in a team of professionals that are all involved in the lifestyle changes of a patient who has become an active stakeholder in managing her/his disease [58] . Shared responsibility is important, because the problem of obesity is tackled from multiple angles, but it could also be a difficulty, in case none or few in the team perceive a shared responsibility.
Epidemiological misinterpretation of the data is another serious source of misperception of the severity of the obesity epidemic [8] . Misperception of the severity of the obesity epidemic among policy makers is an unwanted phenomenon in the combat against obesity, because policy makers need to perceive obesity as a severe burden, in order to change their policies. Hence, policy makers have a responsibility in weighing the severity of various and different challenges in society in order to be able to define priorities. The already discussed underestimations of self-reported body weight in the obese at individual level leads to underestimations of obesity rates in populations, and thus to misperceived perception of the severity of the size of the obesity epidemic [17] . Further, studies are suggesting that the obesity epidemic might be on its return, based on a plateau phase or even a decrease in the obesity prevalence, but the methodologies behind those studies are important to discuss [59] . Hence, presented decreases or stabilizations in the obesity epidemic are due to misinterpretation of the epidemiological data [8] . Whereas decreases in obesity are studied as decreases in obesity defined as BMI ≥ 30 kg/m 2 [28, 29] , a thorough look into the distributions of the BMI teaches us that BMI levels at the upper end of the distribution are still increasing and that the more severe forms of obesity are still becoming more prevalent [8] . Further, when waist circumference levels were included in the trend studies, the majority of studies showed increases in levels of waist circumference and abdominal obesity even when BMI ≥ 30 kg/m 2 did not increase [8] . Moreover, plateaus and decreases in BMI ≥ 30 kg/m 2 are seen in relatively short periods of time, that is less than 5 years, while we have seen such short-term decreases more often in the past. Those short-term decreases in the past have always been followed by further increases in the epidemic [8] .
A major determinant for lack of action is the misperception of the obesogenicity of environments [60] . The food industry is one important barrier to the effective implementation of large-scale strategies to counteract the obesity epidemic [61] , and it is still too easy to overconsume and to be inactive even though the role of the obesogenic environment is very clear now [39, 62] . The lack of actions against the industry is reported to be due to low priority of the issue by politicians [63] . Also the food industry is likely to challenge governmental actions when they do occur [64] . The enormous availability in lifestyle hypes possibly increases this lack of actions even more as it becomes more and more unclear to policy makers which of these interventions best suit a society. 'Policy makers cannot see the wood for the trees' could be a result from this overload of knowledge on lifestyle interventions. While politicians may perceive the hypes of lifestyle interventions and actions by the industry as 'a lot is already being done by self-regulation,' the word 'hype' already implies that almost all of these hype interventions show short-term popularity and effect.
The marketing and lobby industry has an enormous role in changing perceptions by the society and policy makers. Important examples are increases in portion sizes [65] [66] [67] having an impact on consumers' choices [68] , impact of package dimensions on perceptions of portion size [69] , and advertisements targeting young children impacting their perceived needs [70] while they are unaware of the persuasive content of advertising materials [71] . Although strong health policies with examples of introducing the ban of marketing of unhealthy food and the introduction of taxes on unhealthy choices [28, 72, 73] are described to be effective, populistic policy makers and governments find each other easily in agreeing that 'nudging' and forcing choices are unwanted phenomena in modern societies. Some argue that educating individuals is a better alternative than limiting portion size or banning kids marketing, to increase the people's choice. Indeed, it seems possible to increase the ability of adults to accurately estimate portion size through education or training [74] . But, budget and expertise behind these educational and health promotion programs are by far lower than the budget and expertise of the marketing industry. It is urgent to understand that the spending of billions by the marketing and food industry is meant to influence our choices and eating habits and should thus not be any longer be perceived as 'creating maximum consumers' choice'.
We conclude that individuals seeking help do perceive obesity as a risk factor and disease, but that, at the same time, upstream factors (industry, policy, and society) are still undermining the recognition of obesity as a risk factor and disease. Obesity rates will continue to increase as long as individuals, the society, and professionals at different levels of policy, health care, social work, schools, and prevention have false interpretations of the severity of obesity. Strong action is needed against those who are playing a role in maintaining false perceptions of obesity as a risk factor and disease.
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